
















用であり，特に，筋緊張症 注 1)において PRに筋電図 BF
を併用することは，筋の弛緩を促進させたり，日常に






Effect of progressive relaxation in conjunction with electromyogram 
biofeedback on subjective evaluation of relaxation and cardiac  
autonomic nervous activity
Hideaki TAKAI
Abstract: This study aimed to clarify the effects of carrying out progressive relaxation (PR) in con-
junction with electromyogram biofeedback given as a visual signal on subjective evaluation of relaxa-
tion and cardiac autonomic nervous activity. PR was carried out under three conditions: PR with eyes 
closed, PR with eyes open, and PR in conjunction with electromyogram biofeedback (BF) given as a 
visual signal. Subjective evaluation of PR was carried out using a visual analogue scale for different 
areas of the body in turn (right forearm, left forearm, both shoulders, upper abdomen, lower abdomen, 
right calf, left calf) to examine how well subjects were able to accomplish tension and relaxation of 
the muscles. Evaluation of cardiac autonomic nervous activity was carried out using the Lorenz plot 
described by Toichi, Sugiura, Murai, & Sengoku (1997) as a quantitative method of measurement. The 
cardiac sympathetic index (CSI) and the cardiac vagal index (CVI), which indicate sympathetic and 
vagal function, were derived from the electromyogram R-R interval data. In the subjective evalua-
tion of PR by body area, subjective evaluation score for muscle tension was significantly higher than 
subjective evaluation score for muscle relaxation for all body areas except the left calf, regardless of 
whether PR was carried out in conjunction with electromyogram BF or not. In addition, subjective 
scores for the right calf were significantly higher when PR was carried out in conjunction with BF 
than when PR was carried out with the eyes closed. In the evaluation of autonomic cardiac activity, 
CSI value was significantly reduced after PR and CVI value increased significantly from before PR to 
during and after PR, regardless of whether PR was carried out in conjunction with electromyogram 
BF or not. The above results indicate that PR in conjunction with electromyogram BF manifested itself 
as a psychological effect in the right calf.
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1 kHzで A/D変換（Power Lab, AD Instruments社製）













































ンプリング周波数 1 kHzで A/D変換（Power Lab, AD 
Instruments社製）して記録した。その後，心電図 R-R
間隔から，Toichi et al.13)の定量的測定法である Lorenz 
plotを用いて，心臓の交感神経活動の指標である CSI
（Cardiac Sympathetic Index）と迷走神経活動の指標で
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